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— REMARKS ON A. S. SOKOLIK'S ARTICLE si 
NEHE MECHANISM OF PREDETONATION ACCELERATION OF FLAMES* 
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[Following is a translation of the article FSMOCnan lye 
k stattye A. S. Sokolike *O mekhaniume predetonateionnogo 
uskorentya plameni'" (English version abeve) by Ta. B. 
veitderich in Zhurnal eksperimente! noy 1 teoret! chestoy 


figiki (Journal of Experimental and Theoretical Physics), 


Vol 2i, Ko 10, Moscow, 1951, pages 1172-1175.) 


In the subject article of Prof Ae S» Sokelik is considered 
the problem of trangition of slow burning (descending on the transfer — 
of reaction fromons layer to the nest by thermal conductivity and 
diffusion).inte a detonation; that is, inte a pattern of propagation 
of a renetion, accompanied by the formation of a shock wave With a 
pressure tous of times greater than that at the beginning. 
| The temperatures which are develeped during the compression 
of the gas of 4 strong shock wave are sufficiently high te case 4 
fast, chemical reaction in the gaseous explosive mixture; it is well 
kviown that chemical energy of explosive mixtures at a sufficlentiy 
high reaction rate is able to give rise to propagation of such & | 
strong shock weve. Thus, the problem of the spreading of the already” 
formed detonation wave and the problem of the origin of detonation 
under the influence of a strong sheck wave may be ecnsidered clear, 
if net in all quawtitetive details, then in any case, from the qual~ 
itative peint ef view: general clarity in these problems is about 
30.56 years @ld.e - : 

The most difficolt is the problem of initial Phases of trans- 
sisen of burning into a detonation, i.e., by what mechariom Goes. 
the slow burning cereate a strong shock wave, and by whet mechanism 
does the slow burning accelerate in the initial stage when the sbrong 
shock wave doos not yet exist. 
A. S. Sokolik thus replies te this problen: | 
1) The flace is called the source of shéck waves; | 


a: er 


2) If the burming were instantaneous, then the reaction 7 
wokld mroceed in a stationary volume, and the pressure would increase 
n times: if the reaction proceeded slowly, then it would be accor 
pani axpansior n and there would be no inerease in pressure 
CoOvess the wave avolitude, by the emerging : Pate: 


ne 


Ary st ta ( em a eee (3) 
fa3 tt pea Th ten i “Fi i 
a pare 
~~ (lg = flame velecity: C = sound velo aLtys) 

. 4) These elementary waves form, on the burning of every layer 
tn sequence in the reaction zone: the flame at all times emits elem 
entary waves, which catch up with one another ana merge ints one 
strong shock Waves | 

' From these three premises Sokolik draws further inferences. 
fer proof of his first premise he refers to Bis book (193+) 6 here 
we have the deseription of experiments showing the origin of shook 
weaves on flame propagation. Thus, the main point here 16 the ack- 
nowLedgenent of a fact, and nit its explanation; the saeEer once between 
i i 


pi acknowledgement of the fact and its explanation, between th 
sepiption of the phenomenon and the theory of the phenomenon, are 
- onee ayoarent when sokelik comes to the following premises and 
sives a forma for the pressure increase. 
; n reality, the propagation of préssure in the YeaeLion ZONG, 
<3 
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reperties, is well known owing to theworks ef our scamabriet 
+ ve 


From the quite indisputable equations of conservation of 
ities ef momentum and ener: 
y D BA < Hb 
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ae oe oa { 
dence of pressure of the combustion products on’fiame velocity, 
schamaticaliy (not te scale} shown in Fig. 1. 

Let us remirk thet all the equations, anf from them the fol- 
lowing realtions between pressure and density, from which follows 
the curve cal ain Fig. 1, are in the previously mentioned book of 


(page on Fig. 30). As we see it, this connection 
in common with formula (4) in this articie. 
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In slow burning, at 5 velocity (with realtion to the explosive 
misctave) ‘less than 50-60 meter/sec (Umax). the pressure does not 
tncveaca. but decreases, 

This towering of pressure of The combustio proaac ote ox 
GExoarison with the eyploisve mixture pressure in ont of the 
fiime, has been observed experimentally in a burning (of gases) in 
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chacrves the formation of shock waves; im what sense 45 the flame - 
eniied the seures of shack waves? | | 


i In slow borning in the reaction zone, at first with small . 
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